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IIL Jnother Letter from the fume Mr Leewuenhoek, 
concernm2 hps obferVations on ^'m Water. 

Delft, Atjr}l^ 28. 1 701. 

ON the i^thof %^6w^. 1701. itraiada little while 
about noon, whreupon f intercepted forae of the 
Water in a fine China Bafon, made as clean as was poffi- 

I put this Water into a Gjafs Tube, in order to try whi- 
ther there were any living Creaiurej in it. 

I yjev/'d this Water leveral days together, and could 
difcover in it abundance orTrnall Acorns of Duft: or Particles 
that were floKing in th:- Air^ and coafiiting of exceeding 
fmall parrs of burnt V/ood or Charcoii wherein i did per- 
ceive the Horizontal and Afc^^iulicg Veflels, alfb a very 
fmall piece of Straw, and ieverai biackifli Particles which I 
imagined to be corglomerared Atoms of the fhioke pro- 
ceedinii from tlie Coalb which cur Brewers and Smiths ufe. 
and among thefe was an odd Pacaomcn.>n made up of lit- 
tle round oubbles, that v/ere, as! miy fay^ congeaTd toge- 
ther, like our L'tile Stars of Snow in Winter ; bud could 
meet v^ith no living Creatorestill the Q8th of September, at 
whicb time I diiccVvTcd exceeding ^m'dM Ammdada^ chat 
one v/inie iaften'd thernfclves to the fides of tiie Glafs, and 
then fv/am in the Water with a tremulous motion^ v/hich 
was a very agreeable fpeftacle, 

Thefe Creatures were fo very fmall, and theGlafs Tube 
fo thitk, that it was very difficult for me to fee them, and 
the more becauic tl^ey were as Pellucid as the Glafs itfelf.- 
their Bodies were twice as long as they were big, and both 
ends thereof Taper, or dwindling into a fmall Point. 

From the loih o^O&ober to the i4tli I could find no li- 
ving Creatures ja che Water, tho I fought them very care- 
fuiiy. Where- 
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Whereas I was ofed only' to obferve tlie upper part 
ofihe Water in the Glafs Tobe^ now on the 15th of Cfe/^--^ 
her I turned my fpeculations towards the bottom of the 
faid Tube, which was 4 inches long, and | Diameter 5 
and there I coold perceive abundance of tliofe AmimdcuU, 
iome fitting on the fides of the Glafs^and others Swimmin^^,, 
and as they were in Shoals together, when one 01 the 
Company ftirredj all the reft that were near moved aifo^ 

Not content with thefe obferTations f becaiile it was 
poiiible that there liad been Water :ln-th€ "Totejlefoft^ 
and that from- thmm^^th^ 'Mimdcula'''vm^A 
ceedecl) I toofc -another Tube, thatilad•^-iain4ry••tj€a^ ^^o 
years in a Chefl, and where I was well- affored^- that nei- 
ther Water nor any other matter had- been putji-f^eepting^ 
Air and foch Atoms as -a-re always 'i6afitjg--in-it.- ' 

On the,i8th of Oc^bierlt- raiMd"'in---tM^ 
that we hadliad 'very ftormy • Weather «-fdr-feverar^d%s, 

I received, fome of the faid -Rain in a CMm -.fiafon,.. \md 
■twice i threw away what- 1 had received- j.. bit the third . 
time I put it iMoa--Gla-fsTiibe. 

; f viewed this lift' Water leveratclaysi-^iit ftotwfthftand« 
inp: all thej^ains I took,-! -could' oci^dtf%vertny ihing that 
liadilfeiif i-t,trueit--fs/rfaw:liif!e-Particles^fi^t,^ thefides 
-oh the Cjiafs; that came, very-near in ^ figora and fee to the' a- 
fore-mentioned Affimdcuh^mt onifhe24th-ditto^Ic!M''dif^^ 
cover ■plainly three of tliofe- CreatiJMrunniig".^-onihe'Glais, 
and ;JWitoiiiirig-in---*ih& Wafer^^'-notin a ftraitliae, ■■but in 
•circles, and windings' in- their progrefiioriiEttd- the' next day I 
coold perceive in-ten.;iifferent i)laceS;feme-of the AmmMlcuh- 
FiHiiiieg, and odiers .{wiroHiiog, and- that as -diftindly, as 
■when we-Cee' without-' naked' Eyes^lhofe little Creatures- 
which tte€orniiioii1%dpie^ call" Wat srFita-s, fwiiiiminglii' 
the ordinary Btooks a-tid ' Gaat%. 

flow, I- could obfer>?e"3gai nit;trie fides o-f the Glaft, in th« 
compafs;'' of a large -Stn^ above'ao' hundred. Particles that 
wer€ of tlie-'feedf ihe afbrefaid .^^/^/i/c^k^ ^whic^ Parti*- . 
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eil viewed feveral times, m order to fee, if it were pofS- 
lie, whether they were living Creatures^ or whether there 
were aoy therealjoots 5 but with /al! my clfciiinrpe&on I 

couid difcover ijotbiog till, the- aSth. of the faid Month;., of 
G&okr^ at which: time I did perceive five and twenty Ani- 
maImlap:oc^dmg from thelaft mentioned Paiticles, and 
iwimming or running about the fides of the Glafs ; and 
theal did.alfoohferte.'two IbrtS: of ♦ thefe dmmdcuh^ and 
th§ finall6ft fi)ri; apf^ared to ine^ fometiines iliiniog and 
fometimes not^ which a|^earafice I did imtgin might pro- 
ceed from Ifie light reflei^ed from the fmooth back of thofe 
Creatures, and this laft fort had quite a different motion 
in Swimming, from thofe other which were a little big*^ 
ger 5 in the remaining Particles that ftuck to the fides of the 
Tube I could perceive no alteration. 

I farther obferved the faid Water fevcral days follow- 
iag^ and was amazed to lee the fmalleft fort of tliefe Ant'- 
mdmla in fochmight^ numbers where- ever I caft my Eye^ 
either fwimming or running about the fides of the Tube § 
and whereas I held the Glafs Tube full of Water in my 
hand, and confequently put the Water in a gentle kind of 
motion^ I could perceive that the Stream (li I may fo call 
It) would often be too ftrong for thcfc Jmmalmla^ and 
carry them along with it 3 and the chiefeft difference I 
could find between thefe Animdmla and the inanimate 
Particles, which I told you I obferved in the Water alfo^ 
and which were very like the other, was, that the former 
made fmall angles in their fwimming, whereas the latter 
always moved in a rightXine. 

I have alfo obferved, that when I put Water into a 
Glafs' Tube th^t had never, been w€t^ abundance of Air- . 
bubbles appeared,- which flaid on the GJais ^Iktlo while 
and then vaniiht. 

That I might be better fatisfied in this m^tm^ on tlie 
6th of November I took a new Glafs Tube, and tho I had 
moft carefully fiiut it up and cover d it clofe,. I could lee 
abundance of fmall Particles in it. On 
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On the fame day it rained again, and I Intereepted the 
Water as before, and put it into the Glafs Tebe, to fee 
whither there were any Air*bubbles^ and whether the j 
would difappear like the other. 

I obferved the Water fe vera! limes, even after it had 
been four hours in the Tube, and in that time difcoverU 
but a or 5 Air-bubbles, and that was in a dry Particle from 
whence the Air feem'd to proceed. 

I had placed the fore- mentioned Tube perpendicularly, 
and another obliquely, but the laft I laid down almoO: 
horizontally^ only the Orifice of it was raised a little high- 
er, that the Water might not run out of it, and that the 
Air-bubbles might keep their place in the uppermoft parts 
of the Glafs. After the fpace of ten hours I fawagreat, 
number of Air-bubbles that were for the mod: part faftned 
to thefaid Atoms 5 and whereas we well know that no dry 
or other Particles that have Air included in them can ad- 
rait of Water till the Air be diOodged, this rule holds alfo 
m the Particles that are found in our Glafs Tube 5 but 
what (hall one fay? Some of the Air-bubbles were a hun- 
dred, others feveral hundred times bigger than the A- 
toms to which they were fixt. The next day in the morn- 
ing I could perceive but 4 very filial! Air-bubt>les, and a 
tew hours after they were all gone^ 

I viewed this Water till the 14th ofNommk but could 
not fee any living Creatures in ir, and the next day I had 
the ill luck to break my Tube. 

A certain Fifherman brought me fome Eels that were no 
bigger than a large Pin, fome of which, that were of a 
darkifli colour, I obfer^'ed before feveral perfons ot Qpali- 
ty, who with great pleafure could very diftinftly fee the 
the Blood circulate, notwithftanding the exceeding foiall- 
nefs of the Vefltls 5 but the next day viewing by ray fell 
one of thofe- little Creatores.that was changed almoft white, 
I could hardly fee the Circulation of the Blood, ■which e- 
ven, in'tlie biggeft veffels (by reafon of the few Globules 
■in ir) had Irarce any Tincture of ?\.ecl 
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